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Purpose: Mucinous ovarian cancer (MOC) is a rare histological type of EOC. In order to guide the clinical diagnosis and management of
MOC patients, we constructed and verified a nomogram for the estimation of overall survival in patients with MOC.

Patients and Methods: We collected 494 patients with MOC diagnosed from 2010 to 2015 in SEER database, and the following
main inclusion criteria were used: (1) patients whose MOC was confirmed by pathology; (2) patients without a history of primary other
cancer. Subsequently, we performed randomized grouping (6:4) and Cox hazard regression analysis in the training group.
Subsequently, the nomogram was established. A variety of indicators were used to validate the prognosis value of nomogram,
including the C-index, area under the receiver operating characteristic curve, calibration curve, and decision curve analysis (DCA).
Moreover, Kaplan—Meier analysis was used to compare the survival results among different risk subgroups.

Results: Cox hazard regression analysis revealed that age, grade, FIGO stage and log odds of positive lymph nodes stage were
independent risk factors for patients with MOC. In the training group, the C-index of the nomogram was 0.827 (95% CI: 0.791-0.863)
and the areas under the curve (AUC) predicting the 1-, 3- and 5-year survival rate were 0.853 (95% CI: 0.791-0.915), 0.886 (95% CI:
0.852-0.920) and 0.815 (95% CI: 0.766—0.864), respectively. The calibration curve revealed that the nomogram of the 1-, 3- and
S-year survival rate was consistent with the actual fact. Patients with high risk had a poorer prognosis than those with low risk (P <
0.001). DCA revealed that the nomogram had the best clinical value than other classical prognostic markers. Similarly, nomogram had
excellent prognostic ability in the testing group.

Conclusion: The nomogram was constructed to predict overall survival in patients with MOC, which had the significance for clinical
evaluation.
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Introduction

The incidence of ovarian cancer ranks second in gynecological malignant tumors; however, the fatality rate of ovarian
cancer is the highest, which is extremely detrimental to women’s health." The most prevalent histological type of ovarian
cancer is epithelial ovarian cancer (EOC), classified as serous, mucinous, endometrioid, clear cell, transitional cell, and
serous mucinous tumor. However, they are significantly different in epidemiology, genetic heterogeneity, pathological
molecular and treatment response.’

Mucinous ovarian cancer (MOC) is a rare histological type of EOC, with a prevalence rate of about 3%.* Due to the
low incidence, there has been no clinical trial specifically for MOC up to the present. Unfortunately, for patients with
advanced MOC, the prognosis is seriously poor, which may be due to their poor response to platinum chemotherapy.’
Surgery is the primary treatment of patients with MOC at present, especially for the patients with early stage.” Previous
research reported that smoking might be one of the risk factors associated with MOC,” but the exact cause of MOC is still
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not clear. Some risk stratification systems have been developed to indicate the prognosis of MOC patients, such as
Silverberg, FIGO schemes, and a growth-based grading. In addition, log odds of positive lymph nodes (LODDS) is a new
concept about lymph nodes, which is defined as log (positive lymph nodes + 0.5)/(examined lymph nodes — positive
lymph nodes + 0.5). In recent studies, LODDS performs excellently in the prediction of most cancers, such as breast
cancer,® cervical cancer” and colorectal cancer.'® However, the value of LODDS in the survival prognosis of MOC
patients has not been reported. Real-world study (RWS) is an important model in clinical research. RWS can be used for
diagnosis, prognosis, etiology and other aspects of the clinical researches which covers a wide range.'' RWS can be used
to evaluate the effectiveness and safety of clinical studies by analyzing patients’ information collected in the real world.'?
For RWS, Chen et al found that for patients with early-stage MOC, lymphadenectomy had no significant prognostic
benefit."* For patients with advanced stage EOC, however, Tatsuyuki Chiyoda et al revealed that the lymphadenectomy
was associated with improved OS for patients with advanced stage EOC."* This indicated that more studies are needed to
explore the effect of lymphadenectomy on the prognosis of patients with MOC, especially advanced-stage patients.
The Surveillance, Epidemiology, and End Results (SEER) database, including tremendous clinical information of
America, is one of the most extensive publicly available cancer data from the real world, which is open to global researchers
for free. In our study, we extracted clinical data from the SEER database to assess the independent prognostic factors for
MOC patients and construct a nomogram, which can provide a basis for clinical decision-making of MOC patients.

Materials and Methods

Data Source

Our team has been allowed to access the SEER database and obtain patient clinical information for this research (username:
19,786-Nov 2020). In this study, the data was downloaded by SEER*Stat 8.3.9.2 software (https://seer.cancer.gov/). The
ID, survival time, vital status recode, age of diagnosis, race recode, marital status at diagnosis, laterality, grade, AJCC (Asia

Joint Conference on Computing) stage group, T stage, N stage, M stage, surgery, chemotherapy recode, regional nodes
examined, regional nodes positive, and CA125 were downloaded. We defined overall survival (OS) that we concentrated on
as the time from diagnosis to death or the last follow-up. Moreover, the surgical procedures are divided into fertility-sparing
surgery (FSS), radical surgery (RS) and other operations. In our study, FSS included unilateral adnexectomy (preservation
of uterus and contralateral ovary) and bilateral adnexectomy (preservation of uterus). RS is defined as complete hyster-
ectomy and bilateral appendages. Codes of FSS in SEER database are 17, 27, 36, 51 and 56. Meanwhile, codes of RS in
SEER database are 25, 26, 28, 35, 37, 50, 52, 55, 57, 70, 71, 72, 73 and 74.

Inclusion and Exclusion Criteria

The following criteria were used to choose participants for this study: (1) patients were diagnosed as ovarian cancer during
from 2010 to 2015; (2) patients whose mucinous ovarian cancer was confirmed by pathology and were defined using the Site
recode ICD-O-3/WHO 2008 (International Classification of Diseases for Oncology, 3rd edition); (3) patients’ morphological
codes were C56.9 (ovary); (4) patients’ morphological codes were as follows: 8470/3, 8471/3, 8472/3, 8480/3, 8481/3, 8482/3
and 8490/3; (5) patients without history of primary other cancer. The following criteria were used to exclude participants from
this study: (1) unknown race (n = 9); (2) unknown marital status (n = 84); (3) unknown grade (n = 486); (4) unknown TNM
stage or cannot be converted to FIGO stage (2014) (n = 16); (5) unknown surgery (n = 27); (6) unknown regional nodes
examined (n = 430); (7) unknown CA125 (n = 213); (8) unknown survival time (n = 9); (9) patients with bilateral ovarian
tumor (n = 41). The flowchart is shown in Figure 1.

LODDS Staging Systems
Through the formula (LODDS = log (positive lymph nodes + 0.5)/(examined lymph nodes — positive lymph nodes + 0.5)), we
determined the LODDS value of each patient. To establish the cut-off value of LODDS, the software X-tile (version 3.6.1;
https://medicine.yale.edu/lab/rimm/research/software/) was utilized. Patients with MOC were then separated into three groups
based on the best LODDS cut-off value. (LODDSI1: LODDS value < —2.30; LODDS2: —2.30 < LODDS value < —1.60;
LODDS3: —1.60 < LODDS value).

932 https: International Journal of Women’s Health 2022:14

Dove!


https://seer.cancer.gov/
https://medicine.yale.edu/lab/rimm/research/software/
https://www.dovepress.com
https://www.dovepress.com

Dove Zhang et al

Patients with primary ovarian mucinous cancer
from 2010 to 2015 (n=1809)

Excluded (n=1274)

Unknown race (n=9)

Unknown marital (n=84)

Unknown grade (n=486)

Unknown TNM stage or cannot be converted to FIGO stage (n=16)
Unknown surgery (n=27)

Unknown lymph nodes examined (n=430)

Unknown CA125 (n=213)

Unknown survival time (n=9)

Bilateral ovarian tumor (n=41)

Y
e o o o o o o o o

Included patients (n=494)

Random allocation

Y A4

Training group (n=297) Testing group (n=197)

Figure | Flowchart for screening patients.

Statistical Analysis

The chi-square test was used to examine categorical data. To evaluate the risk variables of patients, COX Hazard
Regression Analysis was utilized for univariate and multivariate analysis. The stepwise regression method was used in
multivariate analysis: forward modeling. The nomogram was established through the findings of the Cox hazard
regression analysis. The Kaplan—Meier survival curve was used to compare the survival of different groups, and the log-
rank approach was used to analyze the survival of different groups. The correctness of the model was determined by
using the concordance index (C-index), calibration curve, receiver operating characteristic curve (ROC curve), and
decision curve analysis (DCA). The “regplot”, “survminer”, “timeROC”, “ggDCA” R library were used to construct the
nomogram and calculate calibration curve, ROC curve and DCA. Our statistical analyses were executed using software,
including the SPSS (version 24.0; IBM Corporation, St. Louis, Missouri, USA) and R software (version.3.6.2; The
R Project for Statistical Computing, TX, USA; http://www.r-project.org). P<0.05 indicated that the difference was
statistically significant, and the confidence interval was 95%.

Results

Baseline Characteristics of Patients

Four hundred and ninety-four patients were included in this research, and they were randomly assigned to a training or
testing group in a 6:4 ratio. The training group consisted of 297 patients, whereas the testing group consisted of 197
individuals. The majority of patients were between the ages of 15 and 65 (85.8%). A great number of patients were white
(81.6%) and married (47.6%). Most patients’ ovarian tumors were right side (53.4%), grade II (46.0%), FIGO stage
I (84.8%). RS was used to operate on the vast majority of patients (62.3%). Meanwhile, only a few patients actually
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received chemotherapy (45.1%). For LODDS stage, approximately two-thirds of patients were classified as LODDS 1
(59.5%). More than half of the patients were positive for CA125 (65.2%). Meanwhile, no significant differences were
observed in age, race, marital, laterality, grade, FIGO stage, surgery, chemotherapy recode, LODDS stage, CA125
between the training and testing groups (P>0.05, Table 1).

Survival Analysis
First of all, we performed the univariate Cox hazard regression analysis on the training group, and results from the forest
plot (Figure 2) revealed that age, race, grade, FIGO stage, surgery and LODDS stage were risk factors (P<0.05). Then,

Table | Demographics and Clinicopathologic Characteristics of the Training and the Testing Groups
in Patients of Mucinous Ovarian Cancer

Variables Total Training Group Testing Group P value
n(%) n(%) n(%)

Age 0.282
15-65 424 (85.8) 259 (87.2) 165 (83.8)
6688 70 (14.2) 38 (12.8) 32 (16.2)

Race 0.997
White 403 (81.6) 242 (81.5) 161 81.7)
Black 28 (5.7) 17 (5.7) I (5.6)
Other 63 (12.8) 38 (12.8) 25 (12.7)

Marital 0.773
Single 165 (33.4) 96 (32.3) 69 (35.0)
Married 235 (47.6) 145 (48.8) 90 (45.7)
Other 94 (19.0) 56 (18.9) 38 (19.3)

Laterality 0.814
Left 230 (46.6) 137 (46.1) 93 (47.2)
Right 264 (53.4) 160 (53.9) 104 (52.8)

Grade 0.233
| 202 (40.9) 123 (41.4) 79 (40.1)
1l 227 (46.0) 132 (44.4) 95 (48.2)
1] 51 (10.3) 30 (ro.1) 21 (10.7)
v 14 (2.8 12 4.1 2 (1.0)

FIGO 0.168
| 419 (84.8) 249 (83.8) 170 (86.3)
1l 31 (6.3) 17 (5.7) 14 7.1)
1] 37 (7.5) 28 94) 9 (4.6)
v 7 (1.4) 3 (1.1) 4 (2.0)

Surgery 0.332
FSS 102 (20.6) 60 (20.2) 42 (21.3)
RS 308 (62.3) 192 (64.6) 116 (58.9)
Other 84 (17.1) 45 (15.2) 39 (19.8)

Chemotherapy 0.201
Yes 223 (45.1) 141 (47.5) 82 (41.6)
No\Unknown 271 (54.9) 156 (52.5) 115 (58.4)

LODDS 0.610
| 294 (59.5) 175 (58.9) 119 (60.4)
2 160 (32.4) 95 (32.0) 65 (33.0)
3 40 8.1 27 9.0 13 (6.6)

CAI25 0.759
Positive 322 (65.2) 192 (64.6) 130 (66.0)
Negative 172 (34.8) 105 (35.4) 67 (34.0)
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HR (95% CI) P value HR (95% CI) P value
Age
15-65 259 Reference Reference
66-88 38 2.85(1.38t05.89)  0.005 3.42 (1.45 to 8.06) 0.005 =
Race
White 242 Reference Reference
Black 17 2.59 (0.90 to 7.44) 0.078 1.86 (0.53 to 6.60) 0.334 L
Other 38 2.30 (1.04 t0 5.12) 0.04 2.00 (0.80 to 5.00) 0.14 =
Marital
Single 96 Reference
Married 145 0.95 (0.46 t0 2.00)  0.901 i
Other 56 1.15 (0.47 to 2.80) 0.767 "
Laterality
Unilateral 137
Bilateral 160 0.68 (0.36 to 1.30)  0.248 "
Grade
| 123 Reference Reference
1l 132 1.23(0.58t02.64)  0.59 1.41 (0.59 to 3.36) 0.437 ¢
1] 30 2.37(0.891t06.32)  0.084 1.60 (0.57 to 4.51) 0.37 =
v 12 4.95(1.59 to 15.46)  0.006 5.88 (1.731020.07)  0.005 — Analysis
—— “-Univariate analysis
~¢-Multivariate analysis
| 249 Reference Reference
1l 17 2.11(0.62t07.19)  0.231 2.46 (0.67 t0 9.11) 0.177 =
1] 28 10.08 (4.97 to 20.44) <0. 001 6.76 (2.61t0 17.47)  <0.001 =
\% 3 14.75 (3.38 to 64.28) <0. 001 21.03 (4.11 to 107.60) <0. 001
Surgery
FSS 60 Reference Reference
RS 192 2.00 (0.69 t0 5.77) 0.199 2.71 (0.84 t0 8.73) 0.096 —
Other 45 3.40 (1.05t0 11.06) 0.042 2.75(0.71 to 10.59) 0.141 ma—
Chemotherapy
Yes 141 Reference
No\Unknown 156 0.66 (0.34 to 1.26) 0.207 1
LODDS
1 175 Reference Reference
2 95 2.28(1.05t04.93)  0.036 262 (1.15 to 5.98) 0.022 =
3 27 8.62 (3.78 t0 19.67)  <0. 001 3.51 (1.29 to 9.51) 0.014 ="
CA125
Positive 192 Reference
Negative 105 0.61(0.29t01.29)  0.194 "
1 15 %0 45
Figure 2 Forest plot of univariate and multivariate analysis of overall survival in the training group.
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we further incorporated the above six meaningful factors into multivariate Cox hazard regression analysis by stepwise
regression. The results displayed on the forest plot (Figure 2) revealed that age, grade, FIGO stage and LODDS stage
were independent risk factors (P<0.05). In addition, we used Kaplan—Meier analysis to assess the effect of 6 factors that
were significant in the univariate Cox hazard regression analysis. We found that younger patients had a greater chance of
surviving than older individuals (15-65 vs 6688 years; P=0.0031) (Figure 3A). Among all race groups, the black group
fared the worst in terms of survival (white vs black vs other; P = 0.036) (Figure 3B). Among all histological grades,
patients with Grade I (well differentiated) experienced the best survival (Grade I vs Grade II vs Grade III vs Grade 1V;
P =0.013) (Figure 3C). Similarly, for the FIGO stage, patients with FIGO I had the longest survival time (FIGO I vs
FIGO 1II vs FIGO III vs FIGO 1IV; P < 0.001) (Figure 3D). For treatment-related characteristics, different treatment
choices resulted in varying patient outcomes. Those who had FFS surgery may have experienced more favorable survival
than RS and other types of surgery (FFS vs RS vs other; P = 0.098) (Figure 3E). However, the difference was not
statistically significant. Patients in LODDS 1 group showed the most significantly superior survival among all LODDS
groups (LODDS 1 vs LODDS 2 vs LODDS 3; P < 0.001) (Figure 3F). The results of Kaplan—Meier analysis for the 8
factors in the testing group were shown in Supplement 1.

Construction of the Nomogram

The complicated Cox regression formula was transformed into a visual graph by the nomogram. Graduated line segments
in the nomogram were used to draw each variable in a certain proportion on the same plane so as to express the
contribution of each variable in the prediction model to the resulting events.'* The nomogram was established by using
the aforementioned independent risk variables of the multivariate Cox hazard regression analysis, such as age, grade,
FIGO stage and LODDS stage (Figure 4A). Meanwhile, the 1-, 3-, and 5-year survival rates of patients with MOC were
obtained explicitly from the nomogram. The nomogram revealed that scores increased with age and that the people
whose races were black scored the highest of all races. As for histological grade, patients with Grade IV (undiffer-
entiated) obtained the top score. Similarly, patients with FIGO IV were assigned higher marks. At the same time, patients
in LODDS 1 group were concerned to have the lowest scores. Additionally, the nomogram indicated that FIGO stage was
the most significant predictor of OS for patients with MOC. Each patient with MOC was able to get scores by using the
nomogram, and the total of the scores could be used to calculate the patient’s predicted survival rate. For example, a 60-
year-old female with Grade I, FIGO II and LODDS 2. The total score of the patient was 64, which predicted that her
1-year survival rate was 90~94%, 3-year survival rate was 70~85% and 5-year survival rate was 60~80%.

Validation of the Nomogram

The calibration curve was applied to assess the calibration of the nomogram, and the repeated sampling was carried out
by Bootstrap (B = 1000). In training and testing groups, calibration curves were used to correct and test the 1-, 3-, and
S-year survival probability. The results indicated that the nomogram was extremely consistent with the training group’s
real observation results and the testing group’s actual observation results (Figure 4B-G). The C-index was in the range of
0 to 1, and the closer the value is to 1, the better the patient differentiation of the nomogram. The C-index of the OS
nomogram was 0.827 (95% CI: 0.791-0.863) in the training group and 0.743 (95% CI: 0.686—0.800) in the testing group.
The AUC spans from 0.5 to 1.0, and the closer the value was to 1, the greater the patient differentiation of the nomogram.
In the training group, the AUC for predicting the 1-, 3- and 5-year overall survival rates were 0.853 (95% CI: 0.791-
0.915), 0.886 (95% CI: 0.852—0.920) and 0.815 (95% CI: 0.766—0.864), respectively. Meanwhile, the AUC for predicting
1-, 3- and 5-year overall survival rates were 0.863 (95% CI: 0.787-0.939), 0.759 (95% CI: 0.694-0.824) and 0.690 (95%
CI: 0.615-0.765) in the verification group, respectively. The results above indicated that the accuracy of the nomogram
we established was relatively high. Through the nomogram, our team determined the risk score for each patient. Then,
patients were classified as high-risk or low-risk based on the median risk score (2.792). The Kaplan—Meier analysis, as
depicted in Figure 5, indicated that the prognosis of the high-risk group was poorer than that of the low-risk group
(P<0.05).
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Figure 3 Kaplan-Meier survival curves in the training group. (A), Age; (B), Race; (C), Grade; (D), FIGO; (E), Chemotherapy; (F), LODDS.
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Figure 4 The nomogram for predicting |-, 3-, and 5-year OS in mucinous ovarian cancer. (A) Nomogram. Calibration curves in the training (B-D) and the testing groups (E-G).
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Figure 5 Kaplan-Meier survival curves of overall survival. (A) Training group (B) Testing group.

Comparison of Survival Prediction Ability
We regarded the nomogram as model 1. At the same time, we used age, grade and FIGO stage to establish the prediction
model separately which were marked as model 2, model 3 and model 4. As shown in Table 2, we found the differences
among the 4 models. The C-index of model 2, model 3, and model 4 in the training group were 0.578 (95% CI: 0.540-
0.616), 0.614 (95% CI: 0.567-0.661) and 0.719 (95% CI: 0.676—0.762), from which we observed that model 1 had the
highest C-index 0.827 (95% CI: 0.791-0.863). Similarly, we also discovered that model 1 had the best C-index in the testing
group. The C-index of the model 2, model 3 and model 4 in the verification group were 0.521 (95% CI: 0.480-0.562), 0.622
(95% CI: 0.565-0.679) and 0.636 (95% CI: 0.580-0.692). As for the time-dependent area under the ROC in MOC patients,
as shown in the Figure 6A and B, model 1 consistently had the highest values at 1-, 2-, 3-, 4-, and 5-year follow-ups than the
other three models in the survival analysis, both in the training groups and the testing groups, indicating that model 1 was
the best model for predicting the prognosis of patients with MOC, which was consistent with the result of C-index. Finally,
we constructed the decision curves of the four models. The prediction of 1-, 3- and 5-year prognosis of patients in model 1
was the most reliable both in the training groups and the testing groups (Figure 6C and D).

Taken together, model 1 was the best clinical diagnostic model, which revealed that the patients in model 1 benefited
from treatment more than other patients under the same circumstances.

Table 2 C-Index and ROC Curves in the Training Groups and in the Testing Groups for |-, 3-,and 5-Year Overall Survival of Model |, Model 2,
Model 3, Model 4. ROC, Receiver Operating Characteristic; Model |: the Nomogram, Model 2: Age, Model 3: Grade, Model 4: FIGO Stage

Group C-Index I-Year AUC 3-Year AUC 5-Year AUC

Training group Modell 0.827(0.791-0.863) 0.853(0.791-0.915) 0.886(0.852-0.920) 0.815(0.766-0.864)
Model2 0.578(0.540-0.616) 0.575(0.514-0.636) 0.611(0.566-0.656) 0.608(0.563-0.653)
Model3 0.614(0.567-0.661) 0.667(0.594-0.740) 0.638(0.579-0.697) 0.581(0.522-0.640)
Model4 0.719(0.676-0.762) 0.738(0.667-0.809) 0.726(0.675-0.777) 0.680(0.629-0.731)

Testing group Modell 0.743(0.686—0.800) 0.863(0.787-0.939) 0.759(0.694-0.824) 0.690(0.615-0.765)
Model2 0.521(0.480-0.562) 0.414(0.400-0.428) 0.561(0.502-0.620) 0.576(0.524-0.628)
Model3 0.622(0.565-0.679) 0.810(0.749-0.871) 0.614(0.542-0.686) 0.503(0.458-0.602)
Model4 0.636(0.580-0.692) 0.712(0.600-0.824) 0.608(0.548-0.668) 0.641(0.584-0.698)
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Figure 6 Time-dependent area under the receiver operating characteristic curve (AUC) in patients with mucinous ovarian cancer for four models. (A) Training group. (B)
Testing group. DCA for |-, 3-, and 5-year overall survival of four models in the training group (C) and in the testing group (D). DCA, decision curve analysis; Model |: the
nomogram, Model 2: age, Model 3: grade, Model 4: FIGO stage.

Discussion

MOC is a subtype of EOC that is distinguished by its special clinical, pathological, genetic, and biological features from
other diseases. In this study, we detailed the clinical features of MOC patients and summarized the factors related to
survival. Our team finally determined that age, race, grade, FIGO stage, and LODDS were independent predictors. In the
nomogram, the C-index was 0.827 (95% CI: 0.791-0.863) and 0.743 (95% CI: 0.686—0.800) in the training group and the
testing group, respectively. Our prediction model had important significant guidance for the clinical diagnosis and
management of MOC patients.

Recently, with the development of science and technology, more and more techniques have been used to predict the
prognosis of patients with tumors. Recent research has revealed that computed tomography-based radiogenomic biomarkers, '
long non-coding RNAs (IncRNAs)'® and single-sample gene set enrichment analysis algorithm'” have been used to predict
overall survival in tumors. Nomogram, as a classic model, is a commonly used model for predicting prognosis, especially in
oncology.'® So far, several studies have established nomograms for prognosis of patients with ovarian cancer. In 2020, Hu et al
incorporated 193 Chinese patients with EOC to forecast survival and constructed a nomogram including FIGO stage,
histological grade, histological type, lymph node metastasis status and serum CA125 level at diagnosis.'® In 2021, Wang
et al reviewed 9001 American patients with EOC and constructed a nomogram to predict the 3-and 5-year survival rates of
EOC patients based on age, race, grade, AJCC stage, lymph nodes status, primary site surgery and radiotherapy.® The
nomograms constructed in their research can evaluate the prognosis of patients with EOC, which had great significance for the
individualized treatment of EOC.'*° Only one nomogram had been established for predicting the survival of patients with
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MOC because of the low incidence. Yang et al constructed the nomogram with age, race, T stage, N stage, M stage, grade,
CA125, and chemotherapy, which provided 3-year and 5-year OS predictions for patients with MOC.*' However, there was
little regret that the influence of lymph nodes on the prognosis of patients with MOC had been ignored. Our research
recognized that lymph node status had significance for patients’ prognosis.

Surgery is the main treatment for MOC at present, and most patients have a good prognosis after surgery, especially
patients with early stage.”

Heyward et al found that lymph node positive accounted for less than 3% of the 3069 early MOC patients who
underwent lymphadenectomy.”> However, the study by Hoogendam et al suggested that any enlarged lymph nodes
should be sampled and tested in patients with MOC.** At present, it is still controversial whether lymph node resection is
beneficial to the survival of patients with MOC. However, it is undeniable that lymph node resection and lymph node
biopsies are still essential components of surgical treatment for patients with ovarian cancer. Patients with early MOC
had a significantly reduced risk of lymph node metastases than those with advanced MOC, which may be related to the
pathological nature of MOC. LODDS is a quantitative measure that not only reflects the amount of positive lymph nodes
but also reveals the amount of lymph nodes in total, which has been paid more and more attention in recent years as an
indicator of lymph node staging. Previous research® '® had demonstrated that LODDS were extremely effective at
predicting prognoses of patients with cancer. Xu et al applied LODDS to construct a nomogram of patients with ovarian
cancer, which indicated that the nomogram with LODDS had a better survival prediction function.?* In our study, patients
in LODDS 1 group showed the most significantly superior survival among all LODDS groups.

Previous studies had shown that age was a vital factor affecting the prognosis of ovarian cancer.>® Similarly, we
also found that the old had a worse prognosis, indicating that age was one of the most critical clinical information
affecting MOC patients’ survival. The condition may be related to weakened immunity in older people.?” Meanwhile, Hu
et al, Wang et al and Yang et al indicated that histological grade was indispensable for the survival prognosis of ovarian
cancer patients.'” ' In Cox hazard regression analyses of MOC patients, the histological grade was revealed to be
a statistically significant predictor. In addition, 5-year survival rates for FIGO I and FIGO III/FIGO IV patients with
ovarian cancer were 92.1% and 25%, which had a significant difference.”® This was consistent with the findings of our
research that patients with FIGO IV had a worse survival prognosis than those with other FIGO stages. Rade et al
revealed that CA125 was less sensitive in the early detection of OC.?° Hu et al conducted the Kaplan—Meier univariate
survival analysis on 195 patients and discovered a statistically significant difference in prognosis between patients with
high and low levels of CA125"'. Our research found that the CA125 had no clear prognostic significance for participants
with MOC (hazard ratio, HR: 0.608, 95% CI: 0.286~1.288, P=0.194). This may be explained by the high proportion of
patients with early MOC in our research. Compared to the above classical prognostic markers, we found that our novel
nomogram was significantly more accurate, which revealed that the nomogram was proved to be a valuable tool to
predict the overall survival of patients with MOC.

Importantly, postoperative adjuvant chemotherapy is a critical therapy for patients with ovarian cancer. However,
there is a question whether adjuvant chemotherapy is beneficial to the prognosis of patients with MOC. Nasioudis et al
observed 4811 patients with MOC, showing that there was no statistically significant difference in OS between the 1322
individuals who underwent chemotherapy and the 2920 individuals who did not (P = 0.17).°° This was consistent with
our findings that patients who received chemotherapy had no indeed prognostic significance for patients with MOC
(hazard ratio, HR: 1.73, 95% CI: 0.85~3.52, P=0.130). It is possible that patients with MOC are resistant to platinum-
based chemotherapy regimens in the conventional sense.’’ GOG241 was a high-profile worldwide multicenter clinical
trial that evaluated the efficacy of a variety of chemotherapy regimens in patients with MOC.>? Regrettably, the trial was
prematurely terminated due to a low enrolment rate with only 50 participants. As a result, further research is needed to
determine the effectiveness of chemotherapy in patients with MOC.

There were some limitations in our study that should be mentioned. First of all, the number of patients was not large,
which was a small sample study with only 494 patients. The reason was mainly related to the low incidence of MOC
around the world. Moreover, our study was a retrospective study from SEER database, and some clinical information
about patients was missing, which led to some inevitable bias in the results. For chemotherapy information, we only
knew whether the patient had received chemotherapy, but the specific chemotherapy regimens were not clear. Different
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medical centers paid different attentions to the lymph node status, which might be related to surgical team in different
centers. Finally, some clinical information could not be obtained from the SEER database, such as family history,
BRCA1/2 mutation status and targeted therapy.

Conclusion

In summary, age, grade, FIGO stage and LODDS stage were risk factors independently impacting the prognosis of
individuals with MOC. Our novel nomogram model had important significant guidance for the clinical diagnosis and
management of MOC patients.
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